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This is dedicated to my mom, dad, aunt, and grandmother who I was most proud to serve.   
You are my inspiration.   
May you rest in peace. 
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Abstract 
 The elder population in our country is growing at an exponential pace.  Studies have 
shown that elders who are aged 80 years and older are projected to suffer from age related issues 
such as Alzheimer’s, dementia, and osteoporosis and will need assistance with Long Term 
Services and Support (LTSS).  Additionally, many elders are also projected to suffer from more 
severe chronic illnesses such as diabetes, cancer, and heart related illnesses.  Because many of 
these elders are aging in place, residing in their own homes, they will require the services of at 
home assistance, which high probability will be a neighbor, friend, or family member, serving in 
the role as an informal caregiver.  As the pace of elders increasingly outnumbers informal 
caregivers, strategic methods must be evaluated, researched, and implemented to ensure 
caregivers are not becoming overwhelmed and contributing to our chronic health population due 
to caregiver burden, and to also ensure informal caregivers have the appropriate level of holistic 
support (emotionally, physically, financially, and spiritually) needed to provide adequate care to 
our aging population.  This paper will focus on the emergence of digital health technology and 
how it can be beneficial to informal caregivers and care recipients. 
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Chapter 1 – Introduction 
Care Recipient 
 
The number of individuals turning 65 years of age continues to grow daily at an exponential 
pace of approximately 10,000 individuals a day (AARP, 2019).  By the year 2030, in North 
America, it is projected individuals aged 65 years or older will exceed over 71 million people 
(CDC, 2019b) and worldwide that number will exceed approximately 1 billion senior citizens 
(Roberts et al., 2018).  65 years of age is a milestone age in our society as it marks when one 
qualifies for Medicare, the federal health insurance program for senior citizens.  As many seniors 
are living longer, they are opting to age in place by remaining in the familiar comforts of their own 
homes in lieu of transitioning to a nursing home or assisted living facility.  Aging in place is 
defined as one’s ability to remain in their own homes living safely, comfortably, and independently 
(CDC, 2009a). Allowing senior citizens to remain in their homes as they age has many physical 
and emotional benefits.  For example, remaining in a familiar environment allowing them to feel 
safe lessens their anxiety about having to learn new surroundings.  Remaining in their own homes 
also allows them to continue their existing social connections with their community combating 
depression and social isolation.  Lastly, aging in place allows elders to remain distant from 
potential outbreaks that may exist in structured facilities, as evidenced with the outbreak of  
COVID-19 in nursing homes.  Although potential benefits do exist, aging in place can also have 
disadvantages.  For example, as seniors continue to age, it is highly probable they will be afflicted 
by one or more chronic health conditions becoming high risk patients requiring more specialized 
coordinated care.  Below are chronic conditions per the Centers for Medicare and Medicaid 
Chronic Conditions dashboard.  
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Alcohol Abuse Drug Abuse/ Substance Abuse 
Alzheimer’s Disease and Related Dementia Heart Failure 
Arthritis (Osteoarthritis and Rheumatoid) Hepatitis (Chronic Viral B & C) 
Asthma HIV/AIDS 
Atrial Fibrillation Hyperlipidemia (High cholesterol) 
Autism Spectrum Disorders Hypertension (High blood pressure) 
Cancer (Breast, Colorectal, Lung and Prostate) Ischemic Heart Disease 
Chronic Kidney Disease Osteoporosis 
Chronic Obstructive Pulmonary Disease Schizophrenia and Other Psychotic Disorders 
Depression Stroke 
Diabetes  
Table 1 Chronic Conditions from Centers for Medicare and Medicaid Chronic Dashboard (CMS.gov, 2021b) 
 
 Managing our seniors with chronic conditions can be extremely costly.  In 2017, 
approximately 46 million Medicare beneficiaries had at least one chronic condition and Medicare 
spending totaled 20 percent of total healthcare spending at 706 billion dollars (CMS.gov, 2018a).  
Additionally, 15 percent of total Medicare beneficiaries had 6 or more chronic conditions with a 
per capita Medicare spending of $27,968 dollars.   
Figure 1 Medicare Fee For Service (FFS) Beneficiaries with at least 1 chronic condition
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Additionally, aging seniors often require assistance with Activities of Daily Living (ADLs) and/or 
Instrumental Activities of Daily Living (IADLs) tasks.  ADL tasks are basic self-care tasks the 
care recipient needs to have a level of independence.  IADL tasks are more complex tasks the care 
recipient needs to have a level of independence in addition to a functional quality of life.  As 
seniors age, they inevitably transition from a state of independence to a state of care recipient, 
requiring the support of another individual or facility to assist with their myriad of needs in order 
to maintain independent living status.  Individuals who take on the role of assisting care recipients 
are caregivers.  “The shift in health care to community-based settings rather than traditional 
residential care settings puts additional pressure on families to fill the gaps in Long Term Services 
& Support (LTSS). Caregivers increasingly provide and monitor complex care at home, navigating 
the care system, advocating for their care recipient, and paying for services to help the person with 
care needs” (NAC & AARP, 2020). Because of the profound number of projected senior citizens 
who may require assistance with ADL and IADL services, as well as chronic health care 
management, it is important to understand the significance of the role of the caregiver. 
Table 2 ADL and IADL Services 
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Caregiver 
According to the CDC (2019), caregivers are defined as someone who provides 
continued care and assistance to a care recipient on a regular basis.  Caregivers can be further 
categorized as formal or informal.  Formal or paid caregivers are professional caregivers who 
serve in a caregiving capacity, having received formal training to perform such tasks and are 
financially compensated for their services.  Formal caregivers can provide physical and/or 
mental care services to their patients.  Examples of formal caregivers are doctors, nurses, 
physicians, social workers, psychologists, and therapist.  Informal or unpaid caregivers are 
individuals who provide continued care to care recipients but are not financially compensated for 
their services.  Informal caregivers often times have not received adequate training in advance to 
care for care recipients but are sometimes required to provide complex care such as wound care.  
Lastly, informal caregivers most often have a personal relationship with the care recipient, such 
as a neighbor, friend, or family member.  As stated by Reinhard, “We know that family 
caregivers provide help with activities such as bathing and dressing, shopping, cooking and 
preparing meals. We also ask caregivers to do things that would make even nursing students 
tremble; it’s important that we understand the scope of this new normal “ (Reinhard, n.d. ). 
 The care recipient’s need for assistance may vary from recipient to recipient and can 
often change as time progresses; therefore, caregivers must be compassionate, empathetic, 
understanding, patient, observant, organized and innovative, flexible, and agile in their 
caregiving approach.  Because caregivers provide a wide range of complex services, often for 
prolonged periods of time, the question is often asked, “Who is caring for the caregiver?” For 
example, physician burnout is recognized in doctors who have been exposed to long term stress 
from demanding work pace, time sensitive pressures and prolonged intense emotional 
involvement.  Physician burnout can impact memory, attention to detail and the ability to 
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properly function, which can be detrimental to the care recipients safety and quality of care 
(AHRQ, 2017).  Formal and informal caregivers are both hugely important in providing cohesive 
and holistic care to the care recipient; however, this paper will focus on the role of the informal 
caregiver.   
Background of Problem 
Caregiver Burden 
According to Valuing the Invaluable 2019 Update, as of 2017 approximately 41 million 
caregivers (informal) in the US provided 34 billion hours of care to adults estimating their 
unpaid contribution to over $470 billion dollars (Reinhard et al., 2019).  Additionally, the 
Caregiving in the US 2020 report states, “… family caregivers – whether they be families of kin 
or families of choice – are woven into the fabric of America’s health, social, economic, and long-
term services and supports (LTSS) systems.  As the country continues to age, the need to support 
caregivers as the cornerstone of society will only become more and more important” (NAC & 
AARP, 2020).  Informal caregivers are often called the “invisible workforce” because they 
provide an invaluable service but often times in the shadows of our healthcare ecosystem.  
Informal caregivers more often experience caregiver burden.  Liu et al. (2020)  conducted a 
literature review of 33 articles and defines the term caregiver burden as the immense burden a 
person carries while providing care for someone who is chronically ill, disabled or elderly 
affecting both the caregiver and care recipient.  According to the CDC (2019),  “Informal or 
unpaid caregivers (family members or friends) are the backbone of long-term care provided in 
people’s homes.  While some aspects of caregiving may be rewarding, caregivers can also be at 
increased risk for negative health consequences.  These may include stress, depression, difficulty 
maintaining a healthy lifestyle, and staying up to date on recommended clinical preventive 
services”. The BMC Health Services Research Organization conducted a national caregiving 
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survey of 3026 US adults.  Per the survey responses, the BMC (Slaboda et al., 2021) concluded 
the physical and emotional effects of caregiver burden can have long term negative implications 
on the caregiver’s health as well as the care they provide to the care recipient. BMC also states 
the caregiving role can range from assistance with self-care and ADL services to assisting with 
complicated medical needs such as managing medication, coordinating health care, and caring 
for patient wounds.  Because family caregivers are often supporting and attending to the needs of 
the care recipient, they often times forfeit the need to care for themselves leaving family 
caregivers to experience physical, emotional, and economic hardship due to caregiver burden.  
Researchers are becoming more cognitive regarding monitoring stress levels of caregivers to 
determine the long-term effects on chronic illnesses and the caregiver’s health and also on the 
caregiver’s ability to provide quality and safe care to our aging seniors.  For example, one study 
conducted determined a correlation between caregivers and shortened telomeres.  Telomeres are 
a significant part of our DNA and play a huge role in how our cells age.  Studies have shown 
caregivers in some instances, such as primary caregivers to Alzheimer’s patients, endure a 
significant amount of emotional and psychological stress, having shortened telomeres in 
comparison to non-caregivers, possibly accelerating the aging process and shortening their life 
span (Damjanovic et al., 2007).  According to Nobel winning molecular biologist and researcher 
Elizabeth Blackburn, “Telomere shortening has been linked to increased risk of cardiovascular 
disease, cancer, diabetes and Alzheimer’s – the diseases that many of us eventually die of” 
(Barnett, 2017) . Dr. Gabor Mate (2013), states one study showed telomeres were ten years 
shorter than the chronological age of mothers who cared for chronically ill children indicating 
the chronic stress of caregiving aged them by ten years. Mate further states the way caregivers 
provide care and the support system they have in place while providing care can hugely impact 
the caregiver’s health. 
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Figure 2 Telomere Length in Caregivers Accelerated telomere erosion is associated with a 
declining immune function of caregivers of Alzheimer's disease patients (Damjanovic et al., 
2007) 
 
In addition to stressors caregivers may receive from caregiving duties, studies are being 
conducted to see if caregivers are also receiving additional stressors from social determinants of 
health (SDOH).  SDOH are environmental conditions that can affect life outcomes such as, 
where people are born, live, learn, work, play, worship, and age.  These factors can have a wide 
range of effects on health, functioning and quality of life (AHRQ, 2017).  Because SDOH 
stressors can further exacerbate a caregiver’s health, having a clear understanding of how SDOH 
stressors impact caregivers can assist clinicians with recommending adequate resources and can 
also assist policy makers with implementing policies regarding caregivers health-related quality 
of life (HRQOL) (Turnage, n.d.). Per Heath (2020), patients who do not have their basic needs 
covered such as insurance coverage, adequate transportation, or a safe place to live might have 
poorer heart failure outcomes.  Heath further states the American Heart Association (AHA) has 
placed a call to action against the medical community to include social determinants of health 
(SDOH) and family caregiver needs during heart failure treatment and management. Young 
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states, “…most caregivers experience emotional strain, but the particular sources of strain may 
vary according to such factors as the care recipient’s condition and the demographic 
characteristics and social determinants of health for both the care recipient and the caregivers” 
(Young et al., 2020). 
Caregiver Assessment 
As our health system is already fragmented and strained, the services informal caregivers 
provide to our aging population is extremely significant.  Because of this, understanding and 
accommodating the needs of caregivers is essential not only to ensuring caregivers have the 
support and infrastructure they need to care for themselves and their recipients, but also to ensure 
they are not contributors to our chronic high risk health population.  The Zarit Burden Interview 
(ZBI), originally developed in 1980 as a 29-item questionnaire, is widely recognized by aging 
agencies as a credible means to determine if a caregiver is suffering from caregiver burden 
(APA, 2020).  The current ZBI version has been modified to only include 12 items; however, 
according to Gratao et al. (2019), “The ZBI 12 can be considered valid for evaluation of burden 
in clinical practice and research as a fast, efficient option for screening burden among older 
caregivers of community dwelling older adults”.  Although the ZBI is an accepted tool to access 
whether a caregiver is suffering from caregiver burden, administering it is not mandated.  
Currently, capturing and accessing the needs of the caregivers on a global scale is not 
standardized at the federal level.  Per Kelly et al. (2013), “Family support is often essential for 
helping older people and adults with disabilities continue to live at home and in the community. 
Yet, the work of family caregivers can be demanding—physically, emotionally, and financially. 
If caregiver needs are not assessed and addressed, their own health and well-being may be at 
risk, which may, in turn, lead to burnout—jeopardizing their ability to continue providing care in 
the community”.  The National Family Caregiver Support Program (NCFSP) is a federal 
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program created in 2000 under the Older Americans Act to focus on the needs of family 
caregivers.  Per Feinberg (2019), “A key area in which the NFCSP can be more effective is by 
making family caregiver assessments a standard practice. The outcome evaluation found that 
Area Agencies on Aging (AAAs) that examined the impact of caregiving in their assessment 
process were effective at targeting the family caregivers with the greatest caregiver burden”.  
The importance of including caregiver assessment during physician visits is also being 
highlighted as an area where caregiver needs can be assessed and adequately documented.  Per 
Spigelmeyer (2019), informal caregivers are also called co-providers as they provide care that 
was previously performed by nurses before healthcare shifted from institutional to community 
based care.  Spigelmeyer further states healthcare providers should access the well-being of care 
recipients as well as caregivers of adults during healthcare visits.  This can be beneficial for the 
care recipient, caregiver, and the provider.  The caregiver can provide invaluable information and 
insight to the provider regarding the care recipient for adequate care planning. The provider can 
assess the caregiver and collect data that can identify at risk caregivers preempting adverse 
outcomes.  The care recipient can directly benefit from their primary caregiver receiving 
adequate care. 
Caregiver Shortage 
A potential caregiving shortage is looming. As the older population continues to increase, 
so does the demand for informal caregiving services; however, families are actually decreasing 
in size creating a void in the number of family members to serve in the informal caregiving role.  
According to Redfoot et al. (2013), “the supply of family caregivers is unlike to keep pace with 
future demand”. Because of this, the US is projected to experience a severe family caregiver 
shortage.  The Caregiver Support Ratio is defined as the number of potential informal caregivers 
between the ages of 45-64 in ratio to elders aged 80 or more categorized as high-risk elders more 
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likely to require long-term care.  Statistics show 7 potential caregivers currently exists per adult 
in the high-risk age range of 80 years or older.  However, by 2030 this number is expected to 
significantly decrease to 4 potential caregivers per older adult in the high-risk category.  In 
addition to a projected informal caregiver shortage, there is also an anticipated Palliative 
Physician Growth Shortage. Palliative care is defined as medical care provided by specialized 
physicians and nurses to help people with serious illnesses manage symptoms providing relief 
and a quality of life (getpalliativecare.org, 2021). As our seniors age and begin to experience 
more chronic conditions, they are expected to also need more palliative care; however, the 
palliative care physician workforce is drastically decreasing as well.  By 2030, the projected ratio 
of palliative care physician to every patient requiring palliative care is 1 to 26,000 (Kamil et al., 
2017) 
Figure 3 Physician Palliative Growth Shortage By 2030 (Slaboda et al., 2021) 
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Purpose of Study 
The purpose of this study is to gain insight into how technology can possibly assist informal 
caregivers with performing caregiving tasks for care recipients in addition to alleviating 
caregiver burden. 
Digital Health Technology 
 Digital health technology is being deemed as a possible solution to assist caregivers with 
caring for elders whilst also managing care for themselves.  Post COVID-19 pandemic, 
telehealth services have increased significantly as a viable technological method for delivering 
acute, chronic primary and specialty care.  However, other technology possibilities do exist to 
potentially be a grave significance to caregivers while providing care and also managing their 
own care.  For example, digital therapeutics allow health professionals to collect data for 
progress monitoring and preventive maintenance monitoring.  Digital therapy treatments are 
being developed to assist with preventive maintenance of many chronic illnesses, such as 
diabetes, congestive heart failure, obesity, Alzheimer’s, dementia, hypertension, anxiety, and 
depression.   
Figure 4 Digital Health Technology Macrovector_official 
 
Examples: 
▪ Mobile Apps 
(mHealth) 
▪ HealthIT 
▪ Digital Therapy 
▪ Digital Education 
▪ Digital Technology 
▪ Wearable Devices 
▪ Telehealth 
▪ Telemedicine 
▪ AI / ML 
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According to Semico (2013), “We want to grow old in our homes, surrounded by our families 
and living a normal life.  Technology is how we can enable those 72 million people to 
accomplish this goal”.  Semico further states the aging in place market has huge potential growth 
for health vendors and wearable peripherals such as remote health monitoring hubs, oximeters, 
hearing aids, glucose monitors, medication reminders, scales, heart rate monitors, safety alert 
bracelets and smart patches can be beneficial to aging in place seniors.  Wearable peripherals, 
also called wearable technology, are remote medical devices that can be used to monitor a 
patient’s body signals by wearing a smart device allowing pertinent health data, such as heart 
rate, calories, blood pressure, and glucose levels, to be exchanged and monitored via health 
information exchange (Wikipedia, 2021).  Diabetes technology has produced promising results 
for remotely monitoring diabetic patients with their glucose levels and insulin administration.  
These devices have been demonstrated to be clinically valuable, improving glycemic control and 
reducing risks of hypoglycemia in ambulatory patients with type 1 diabetes and type 2 
diabetes.  For example, Continuous Subcutaneous Insulin Infusion (CSII), a type of intensive 
insulin therapy, allows diabetic patients to wear an insulin pump and continually receive insulin 
injections as needed (American Diabetes Association, 2019).  Remote Patient Monitoring (RPM) 
has proven beneficial with monitoring patients with chronic heart conditions. Per AHA, “RPM is 
a subset of telehealth that facilitates remote monitoring of patient’s heart conditions such as 
hypertension, heart failure and atrial fibrillation, as well as the timely transfer of patient-
generated data from patient to care team and back to the patient.  Research has shown RPM can 
reduce systolic blood pressure (SBP) and diastolic blood pressure (DBP) significantly compared 
to usual care and self-monitoring alone” (AHA, n.d.).  Gaming Technology is another area of 
healthcare that has seen promising results with assisting caregivers and care recipients with pain 
management, rehabilitation, and digital therapeutics (Truong, 2019).  According to NIA, 
“Because chronic conditions and medication requirements increase with age, older adults have a 
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greater need for innovative approaches to self-care adherence.  The scalable technology solutions 
currently on the market are not generally effective at engaging and motivating this population to 
improve adherence and clinical outcomes”.  The National Institute on Aging (NIA) office of 
Small Business Research has allocated funding for small businesses who strive to manufacture 
digital health and sensing technologies specifically for the aging population, in addition to 
developing products for Alzheimer’s and Dementia related diseases (NIA, n.d.). 
 
 Research Objectives 
 
1. Gain insight into the caregiver willingness to use technology to assist with caregiving 
needs. 
2. Gain insight into the age group of caregivers who might be willing to use technology to 




Data to determine caregiver willingness to use technology was from 2020 data only.  As 
technology usage and integration was a new added part of the 2020 survey, prior years 
did not include this information, so no other data is available to be used for comparison 
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Definition of Terms 
Digital Health – Digital technologies with health, healthcare and living to enhance efficiency of 
healthcare delivery. 
Digital Medicine – Subset of digital health that encompasses administration of pharmaceuticals 
through communication with mobile and/or web-based applications. 
Digital Therapeutics – Subset of digital health that encompasses therapeutics interventions 
administered through high powered software to prevent, manage, or treat a medical disorder. 
eHealth – Healthcare services provided electronically through the internet 
ICT – Information and communication technology is used to assist healthcare professionals in 
the diagnosis, treatment, monitoring , medical  prescribing, referral, information retrieval and 
communication, documentation, and transactions of patient care. 
mHealth – Mobile health, used to describe medical services provided and supported through 
mobile devices. 
RPM – Remote Patient Monitoring is a technology to enable monitoring of patients outside of 
conventional clinical settings, such as in the home or in a remote area, which may increase 
access to care and decrease healthcare delivery costs. 
Telehealth - the use of electronic information and telecommunications technologies to support 
long-distance clinical health care, patient and professional health-related education, public 
health, and health administration 
Wearables – electronic devices that individuals can wear and are designed to collect data and 
vital statistics regarding the individual’s health. 
 
INTEGRATING TECHNOLOGY TO ALLEVIATE CAREGIVER BURDEN 20 
 
Chapter 2  - Review of Literature 
 
 A literature review was performed to research topic relevancy and to identify any 
research already performed on the subject of informal caregivers and their use of technology to 
alleviate caregiver burden.  The methods used to research, and the findings are presented here. 
Inclusion and Exclusion Criteria 
A literature review was performed using PubMed/Medline, and CINAHL databases.  The 
research was conducted using combinations of key words “caregiver”, “burden”, and 
“technology”. The research was limited to journal articles published during the years 2017 to 
2021 to ensure technological relevancy.  To further narrow the results, only papers of full text 
and free full text articles were included.  Additionally, subjects were limited to human. Lastly, 
studies done outside of the United States were excluded from the search and only articles with 
the language of English were included.   
Results 
The search method identified a total of 226 articles, 191 from PubMed/Medline and 35 from 
CINAHL.  The 226 articles were further reviewed by title and abstract text.  After further review, 
188 additional articles were excluded from the original search results, 168 from 
PubMed/Medline and 20 from CINAHL resulting in 38 articles remaining. Article eligibility was 
implemented and after review of the article full text, 5 additional articles were removed from 
PubMed/Medline and 5 were removed from CINAHL search results. The total number of articles 
to be utilized for the literature review was 28. 
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Articles identified through database searching 
• PubMed/Medline = 191 
• CINAHL = 35 
(n = 226) 
Records screened 
for title and abstract 
(n =226) 
Articles excluded based on title 
and abstract 
• PubMed/Medline = 168 





Articles excluded based on lack 
of specific relevancy 
• PubMed/Medline = 5 
• CINAHL = 5 
Articles included for final review 
• PubMed/Medline = 18 
• CINAHL = 10 
 
(n = 28) 
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Populations Studied 
 The literature reviewed included studies on caregivers and their care recipients. The 
studies also focused on caregivers and care receivers who could potentially benefit from using 
some type of digital health to assist with caregiving tasks.  Many of the elderly care recipients in 
the study had at least one chronic illness.  Sixteen studies highlighted care recipients who 
suffered from Alzheimer’s or Dementia.  Three studies focused on care recipients who had 
cancer. One study focused on a care recipient who had diabetes.  Lastly, eight studies focused on 
elderly care recipients who had no chronic illnesses.  
 





INTEGRATING TECHNOLOGY TO ALLEVIATE CAREGIVER BURDEN 23 
 
Findings 
   Innovations of implementing digital health into the elderly and caregiving spectrum 
appears to be highly receptive by caregivers given they feel comfortable using the tools. 
However, barriers still exist in making sure caregivers are trained in how to utilize the 
technological tools.   
Figure 7 Literature Review by Technologies Included  
 
Limitations 
1. Each caregiver had varying tasks and duties based off their care recipient needs. 
2. The technical skill set of the caregivers and care recipients per each article varied. 
Conclusion 
The results indicated that digital health can be extremely assistive to caregiver; however, must 
research and development is still needed in order to ensure the caregiver needs are understood. 
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Chapter 3- Methodology 
 This study was granted approval by the University of Tennessee Health Science Center’s 
(UTHSCs) Institutional Review Board (IRB).  No consent was required as all data was open 
source deidentified data.   
Research Design 
 A descriptive qualitative methodology was implemented to conduct the research study.  
Secondary sources were used to collect, mine and analyze the data.  Open datasets from the 
Centers for Medicare and Medicaid Services (CMS), the American Association of Retired 
People (AARP) and Caregiving.org were utilized as well as national caregiving survey data from 
published research report Caring in the US 2020.  The research for the national caregiving survey 
was conducted by AARP Family Caregiving and National Alliance for Caregiving (NAC) during 
the timeframe of May 28 to July 27, 2019.  The survey results were published in 2020. 
Population 
 The survey was administered online nationally and through the telephone to a population 
of 7309 potential caregivers with a demographic consisting of samples from the general national 
population as well as targeted samples of African Americans, Hispanics, and Asians.  Of the 
7309 identified in the base study, 5810 were identified as no caregivers or caregivers with 
incomplete surveys. Additional oversample surveys were conducted to strengthen the validity of 
the survey.  After further review and analysis, 1392 individuals were finally selected and 
validated as qualitied caregiver respondents eligible to participate in the national survey. 
Data Analysis 
 R programming language was utilized to perform data mining, data aggregation and data 
visualization of the survey data.   
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Chapter 4 – Results 
 This chapter will describe the response rate from the surveyed caregiving population 
regarding their caregiving tasks and the integration of technology to perform such tasks. 
1. Care Recipient Age vs Caregiver Age 
The comparison was made between the age demographics of the caregivers and care recipients.  
The age groups were categorized as 18 to 34, 35 to 49, 50 to 64, 65 to 74 and 75+.  The age 
group with the highest number of caregivers was between the ages range of 50 to 64.  The age 
group with the highest number of care recipients were aged 75 years and older.  It is important to 
note the average age of caregivers per the surveyed population was 49.4 years of age. 
Figure 8
 
2. ADL vs IADL 
The types of  IADL and ADL services performed by the caregivers were identified.  According 
to the results, the IADL more complex services were performed the most by caregivers in 
relation to basic ADL services.   
 





3. Main Problem or Illness By Care Recipient 
Caregivers were asked to select the illnesses that best represented the care recipient they were 
caring for.  Based off their responses, the caregivers indicated their care recipients primarily 
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The 2020 national caregiving survey marks the first-year caregivers were asked about their usage 
of technology to perform caregiving tasks.  
  
4. Use of Software and Monitoring Technology 
The top software and monitoring caregiving task performed using technology was tracking care 
recipient’s finances. The second caregiving task performed the most using software and 
monitoring technology was to track the care recipient’s personal health records. 
Figure 11 
 
5. Use of Online Solutions Technology 
The top online solutions caregiving task performed using technology was searching the internet 
for support services.  The second caregiving task performed using online solutions technology 
was to refill prescriptions. Surprisingly, virtual or online visits with health care provider ranked 
last; however, the survey was conducted pre COVID-19. 
 




6. Technology Usage by Age 
Software monitoring and online solutions technology tasks were combined, and survey 
respondents were analyzed according to their age and their usage of technology to perform 
caregiving tasks. Results show caregivers who fall in the 65 and older age group were least likely 
to utilize technology. However, caregivers who fall within the age groups 18 to 49 and 18 to 64 
were most likely to utilize technology to assist with caregiving tasks. 
Figure 13 
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Chapter 5 – Conclusions  
 Per the caregiving survey results, caregivers perform significant ADL and IADL tasks for 
care recipients.  The results further substantiate integration of technology into caregiving tasks 
can be both beneficial for the care recipient and the caregiver.  As we continue to provide 
support to our aging baby boomers, technology leverage will be essential to delivering quality 
LTSS care whilst providing a supportive infrastructure for our informal caregivers.  Digital 
health technology has a projected compounded annual growth rate from 2020 to 2027 of 16.5 
percent reaching $551 billion dollars, signifying technology as a major component with optimum 
and innovative healthcare delivery (Precedence Research, 2021). 
Implications of the Study 
 The implications of this study are significant for both our formal and informal caregivers, 
healthcare professionals and healthcare entities.  Understanding how to utilize and integrate 
digital health technology to leverage the workload allows healthcare professionals to perform 
their tasks more efficiently and effectively by working smarter and not harder.  Additionally, it 
allows healthcare entities to restructure and reimagine delivery of innovative healthcare.  Lastly, 
as digital health benefits are more realized, newer policies can be enacted to fully support and 
embrace digital health technology as a newer, more robust delivery of healthcare.  
Recommendations 
 Because the year 2020 was the first year caregivers were asked questions regarding their 
use of technology while caring for care recipients, final recommendations are to continue to 
monitor caregivers and their integrated use of technology into their caregiving tasks.  
Additionally, monitoring caregivers for development of chronic conditions while caring for care 
recipients to determine if caregiving duties actually contributes to a caregiver’s illness of 
becoming a secondary patient.  
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